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(54) CONTROLLER FOR LEG-TYPE MOBILE ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and properly 
control an actual reactive force applied on a robot 
without any interference by providing a leg part 
rotational amount deciding means or the like. 
SOLUTION: The coordinate of a first target sole floor 
reactive force center point and the coordinate of a 
second target sole floor reactive force center point are 
rotated and moved around a normal vector by amounts 
equal to a rotational angle 0 (both-leg compensating 
angle) with respective target full- floor reactive force 
center points set as rotational centers. In this case, by 
simultaneously operating both-leg compensating angle, 
each sole X compensating angle and each sole Y 
compensating angle, the changing amount of each actual 
sole floor reactive force is a sum of a changing amount 
when each is singly operated. Accordingly, these 
operations have linear characteristics. Thus, each actual 
sole floor reactive force moment is calculated in the 
moving target sole floor reactive force center point and, 

based on each, a sole is rotated around the sole floor reactive force center point, and a moment 
around the point is controlled to a desired value. Thus, control is facilitated without any 




interference between actual full-floor reactive force and each sole floor reactive force. 
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or. s^©ffl^*3ti-{*»EPgji«3*So -e©tptc«. 

^lJjaa^L/cf^-r^1$^6 -7 965 7§t« 

[0 0 5 9 3 H«K. 49cK)jttffifflMli*CK*>*4 
^^^©^-y^htcior^^n. |sj-©^S^; 
ccS* ur«^©iffl^to-t+«^|!g3i«3 $>s. ^©*(c 
50 iSiawsto«3©^;^^< *-y> heR^**o-c*> 



(7) 

11 

[0060] ±mixjj<DmmmzBm£mmjjti.> 1 ?. 

wjcwrs^flasa-c**. fto-c. its. a#£ 
aas**^.«. @tu zmpk-scts. 

[0 0 6 lift JSfefCfcM-ifccfc'iCC. gfZMP (Ze 
ro Moment Fbint ) «^©J: "5 &Og»3ft&„ fiP%. @ 
MMtt^" f - > «C J: o -CA&T &t§14?J 4 Mtf<D^t> £ 

^©.■S^atlZMP (Zero Moment Roint)it^„ @^ 
ZMPIi. ^*©Sia*Iftl*)S!c»3ft*0-C<cl»IB«3. — 8 

©GC. StiZMP4<,>5#^£m>S*§£&*-2>#. « 

[0 06 2] &&¥-mmj]<Dm&mzm&&%.¥-m&.t) 
it>5. (au a^^jg^i^s^o. gustos 

jesnnct*. s«s©a#» vvz{%mr^±mfxt}^± 20 

[0 063] cc-c, c©#sas©g&iti&c-o<,>-cBi&-r£ 
4. c©»jlltt. S»rW&**«>gl£«c*fO-c$tecc«j|i 

fP£#* -3 fc„ 30 

[0 064] *oraa^i*5feoia3 3 tc^-rtfKa-ei&aj 

"TS4. JSl S¥tt*fr4«c^JWL&*ofcii*&flcK 

^^swn^fcft. mjs#©**>9«ca*tt£JB¥ 

©«. C©*->> rSrOJCLJr^ilfll JElr£^3 6 

[0 06 5] LfrC&WZ. Slr©iHl*KCCj:or. Kll 
£¥©*>*» 4 < S©T?. SI 1 JS¥*JS^7©IS 

SZMP) *fc«3©j|^JR^*-y > rJ&igfbT-S. 40 
[0 06 6] g£or. feW^^??-! 7 

[0 067] *n«rl»il:-r 4^ffi©C>4o4 Ut. PfW 50 



^¥ 1 1 -30066 1 
12 

3>77-f7> X*0ffil4£-ir=J > 7*7 T > ^*IJ®©RB 

±mt-?2>tc#>. c©*a-cT^%ieiig-r-sc4« 

[0068] £ fc. 036 CCTKTtfSJl-Ctt. W 1 S 3 ?** 
=j A 7 > XJMflWWnfCfHIl 0 T l » & t » 4 

[o 06 9 ] w±©ct^tc sm3>7 - 7-fr>x*iria) 

^^©♦^.©^ST^^^CDffl^^lS^tCtt^m^* 

^S£f$r^ofc9 4^fbT6(«£4^ ; 5;b9(t 
[ o o 7 o ] fie-^r. HJ6©^.«(c^-5^g{c*5i»-r 

4 . b#&je¥6Rr* tw>js * *> <o (Dm&^mmx * 

[ 0 0 7 1 3 S/c. -entCfco-CTtii^^feO-^^ 

[ o o 7 2 ] ft. ±iei/fcSiH£ji?&-r-<< . #hwra 

«$fe(cW^«i a tf" h ©ffl|fp£t8&«£ bttei). C 
©^HJ©SW«-e©SSSJ5't«?r3 6{CKaL/. USS^ 
J5RS^J©^^?:a3:tCflJ@I U X mm : £'mV£Zft±2 it 

[007 3 1 14U, c ©H)56©^SS(c ^ msZM&h a 
d<" » h ©Mfl^tlB (iiLtI3®f 1 ©jUff^g 8 0 
(cffi^) ©«W?*»J:Of«ifP*«ttfl«j«c*-r^a v 

[0 07 4] CCD^I«$^S4Ix. ^ifiSH 

tte«*s**RRu. m*-r^„ mm&mt. mmom 
a©iio. a«asi)^^->4s«^s^'''fi'->. <t 

•J At*MKttB«Lh#fl3B ■ %f»«ljS. • 
^«US. B«^l*S*«f^ (SSZMP) UiiifcJ: 

mmmmmz'iT i 6 «. anass*^ f - > 4 
[00753 c<D^mmm<<ct5^~c%?&*.f&gii)m?) 



13 



10 



(8) iftKj-sp 1 1 -3 00 66 1 

14 

^fr 4 ) jtw^}#«9rw. mmm i a¥ffs*«^ 

ft. c©n-e«£tr (M® 18, 2 0 R ( L) ) *»e>a 
W-2 2R ( L) ^©^ifi»3£JSu£<fc O. il iCnkt 
J:5«Cfi¥lW#iaj*X**©jE©iaj*. a¥£#|6]£Y«| 
©iECDlSltCCt-S^ 

[0080] ataflcs^K»«. »c. #iawar«* 

tf*rtSflt3 2ft£©/tb#1i«©fca!>{c i ft 
[0 08 1] &«*ffil»rj*B©«fc5K|Be34ifc@« 

[0082] 



20 



[0 0 7 6 ] H5tca#7 h 1 tf¥it£$fT'r&£*© 
MPfUI©^®J:$flS*?rE16(C. 

ft. $S*«iS»©»liei*jfeK:«SlSLfc»«|iP8-2 1 4 
2 6 l^tfcjfflto£^6ft-C(,>-5>©-C\ CtlK±©lft8g 

[o o 7 7 ] m4<Dt&wt,cRzt, commtmmfafr 

<Cn£ (ISZMP) i SSS¥(4S • 3?f5££ft xti t 

KHt, *£S£j?ss#> 6 %m(D> •? ^ y - * (Mx.«. nw 
sa#iw©i5iffl*^swB«#»(Mft«!r> #s 

©B#JW • 8#^iJ («jttf. BMHiOTMXtt*!©ffla* 
P. 0 . lsec-C* £ ft i* ) ft i ©t»fg 4><&§^cje£ G r WL *> ii 
to. 

[0 0 7 8 ] @5KSfJ:5ft$§(CjEfCt. mWm. 

2 ) pwcasjtm*. smm i awRs^f 

i g.w-mixt> = * ( &nm 2 a ws^-c^ sszm 

2 B.W-mEjj = Stt&AcKft * ( g«Mt 1 £fKS^^^.i B«ZM 
P©S68t) / (B«*lfi^S**^*iB«»2a3pfl5S*«t«^©Si(i) 

• • -SCI 

[0083] c©«fc 9 t£*a>tcmm&&¥-mfxt)'<mm 30 

W«cSEffcTS©r. j»g©^fti>*fc?T£JI5i-rs /<:©«: 

aw (#pa¥6 - 7 9 6 5 m) ccffiasn-rt**. 

[ 0 0 8 4 ] 0 4 ©K^tcR* i . C ©£Sg«sgf£3cS 
{tMMRIMttft*.. 5fi»3c5efl:IWBaPiSW»«cijJ<v h 
©■fe>-9-t»fgCca-^c^rn4< y h©tt»*«BE0. fflflt 

lr >«Blz: L X t> -5> i # ft <£' Ktef&jfrT -2)^(4 n > h a - 

L^MSbt^g • se»tcft6«ct». 

[00 8 5] euK» h©jg»4ftJtliWK:$3efb3-&SA: 

6&cc^ft*t*-y>h cn*a#^flas* 

*H>jS (BfflZMP) ^WMiil/tTttftlWCClg^S-tt 
•S-ttgAS**. C©ttJ)DW«tfji ; &-.rf> h£fii«£J5fc 
K#£t»5. SEA:. tf(R^JWR*©*-^>h«iJS»*«l 

[ 0 0 8 6 ] flSj. W^iftPiK-y hOSttM&MERSft 



«. B«*f#ftK2Jtf*U 5fc(tj£^fca«ZMP©3£ 
•*»©J:9«:aaiortlHf>. 

**ft*^W«:*a!>. *tis&«j*ii±©*s^{«:f¥ffl-rs 
*-y>h*i. ISB«**to»)©ja»*l»t»t:*-c*4ft 
6«. *©**»«>-ra«ZMPir*J:^cci,r*>a 

[0 08 7] 4>U D-f>H^0Jft-C*ot, ^ 

WI3 2*J<fcO'ajS!»tt*34©/cto*(Cj:or^i;S 
y f-±<*©(4g • 3^©^«jWfta«J«. «T©8 

[0088] ■=&— F 1 ) BS±flcS*tf^»* (S^ZM 

p> *<p&totcmim*t> > )®& (bp%. 

*-K2) 5ff£HcKftifi<b£ (SSZMP) ^cp^i 

*-F3) SS^S^^C^. (gffiZMP) «4t4l«4 

*- F4 ) lW«JR?*tt»*i 
*-F5) te65RT»iW8ti 



V 



15 



10 



*- K6) ±.Twmm&ti 

[0 08 9] C<DfoV, -t- F'4 4*- F'5«. £¥© 

immm 3 2 <to'?*tt(* 3 4 &m'&ttHifa<Di±A,% 

?)Z%:Vxmtsc±t,c<i:-,x&&-t2>i><DV3b2>. B*a 
«Mf 3 2 *s ctO'Sg5*ttf* 3 4 tt33K£ft®M1$*nftl> 
<£^{ci?rEf-5>©"C. c©Mft«&a!>T:a»s< . ^f(c 

[0090] 5t«:SigL//c^r-i*it or*- F 1 1 

■=&- K2^tl>fc^, C©2£?H{C<&6J|Sl©Jf2£-C 
«. ^-ftKttJxT. 0#5» F:£($©^S6 (■=&— F 1 foh 
6) CCil:SS«jK}3:iJS?L/A«ctiF*g^j(DSlJfflJ ; &tf'5o CCT 

[009 1 ] F 1 *«M»-r *A:«><0»f^«B. fttflt 
^ScS^JOWffttt (Xtt) nss»-c* 

©fe&# (Y») *to*)*-^>hRR»-C**. S£o 

Mckdx = - Kthxflerrx - Kwx (d0errx / dt) 
Mcfridy = - Kthy0erry - Kvvy (d0erry / dt) 
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©$#«. C©IQfi©0SS-C«ffll^t>©-C 0 

[0092]^. «»t*^©je*{cfi69. bp*. Mfli± 

^S*©* - ^ > F 0t#**Mt*J*K2> * - ^ > F M d 
md <»0<«B«£H^4»'&* (iiZMP) 
0©Jf«^S^*-^> FMdmd) H95 &c 

iftTfcK. P^-^ F©fW|S] ; S:XW. £t£:£[S]£Yiill. 
±#fi£ ZitciO. IS 1 £¥©£irST©)Sfcffi±©.£ 

•3. &B. ^*J<fcO'*-^>F«c©ffiSJS-C*31S*i 
Sfc©4?-£>. Sfc. Mdmd©X^MMdmdx. 
YUMMdmdy, ZJ&#£M d m d z <tlEarr2>. 
±(*2 4©«*4flB6 (HI*. 3&±f*«»-B*Jb(*« 
14) 0err ©XfiS#£ 0 errx, YJjfc&£ 6 erry, C*X6 
©B#f?888[#ffil£ (d0 errx / dt). (d0 erry / dt)4fEj£ 

[0 0 9 3 ] Mdmd xfe^Mdmd ytt. m*.\t<K 

s:©»HJKJ:or^3n4. 



S2 



CCT, Kthx. Kthy, KwxWa'KwyiJ, 

[0 0 94] aifiTSffl^nV^^-f T>^»f^«S» 
tt. a*±J5i5^4|««^«sS*©^*«:*^J*JR** 

[ o o 9 5 ] m a omttcwkh t . c ©^g«n#s¥ 
■fe>-tM 4ccj:orjlsS 5 F-J*JS^; (*©-&^n^ 



[0 09 6] C(D8IBP*'-; FftW**^ (iK** 

FSMSJ^f^tt. 

±(*fi«-«»4fi¥ti«-*»*A*3n*4. -en 

[0097] comt^ommvitm^^-rT-^ t>x<Dm 

am. ■ g&zRA-rztcv-c&tesm&zmzx'jici, 
it. w*>. ax? v&m^ffM*. mm±»i?Lm.-'& 

• *At)L. ^tihi^h 1 2(i©ragp 

(i or (D t&z) ©Mss^fiji^ «B) £®uj?- 



5. N. ^3frxcj:orMgpft^(4^»r4>^o 0 
[0 09 8 ] c©*»*gt4a>Fa-9 (KTSBl/fc* 
2©?SI?ilg8 2(C|S]D) ««*.. ^>ha-7 
«. ojI«» F^M^f^ (jM+^vt-^ i7X?a»«[5) 
-cfftH 3 nteBBtSSEtaf &^ (fit) *B*fiI4t,rnjK» 

f i © i 2 fi©MEP©^[i?:iifie»-r 

[0099] ifrteL//ca^=j>y7-YT>^iw^ssi5 

30 «. iyT©2o©S*^S31±<fc^i. 

[0100] m& 1 ) a* ■ v F ©(4S • ^^W©/!:* 

Wl (*-^>FMdmd) 4a«*flcS*©^CCiB 
fie$i±-S 0 a^< v F©3»«#/cW«:lWSPLfcC»*i6CC 

-y>FE^cW5;i«^g^-/>FMdmdK 

t o i o 1 3 s*2 ) &g.¥-(Dmm&zm<%?ztcii) 
s^s^)*-^> F©ie^ffli*/j^ <■*■&. 

[0 1 0 2] ft. WUE-TS4. a««S6^flsS**»fl| 
^flcSA 4 @S^J5^3©^«:-g:3 -t±%^«E> StiS 
S^J^S^ *-C^ S fj ©HSS¥I*S* * - y > F * 

•C. B*l) 4g3}?2) IJ^KMS^t5CiBt# 

[0103] ±fB*mrt§4Ur0 107B--?t-h 
<«JS(b7D- • * + -F) *#MLrc©Sia©86fP 
50 «ri5iH^-r5 0 flsj, ia©£tt(Ctt^-r&Aii«:1f 9B4«t 
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[0104] 5fct*S 1 OtCfc^T^fg^frJWHtl/. SI 

^vSd0jA^w5 0mscri«:^c$n. bp^. fflwmm 

[0105] Ml>tS 1 6&CiI^#£?©9J9g*>9 
@. BP*,. 3£f#»©W9©fc9g^S^J»rU SSS 

8KMT$-f7t5:-{-->t7'fXl, S2 0KM 
r-gI^^>-f4g;StS. BuiE©iP<> 10 
MM^^-^-^t^fxti^^^-^ (ZM 

[0106] m^X S 2 2 tea*. @«^g©BPH£5MB£ 

*fe£-f&. ccr- rBSB#fifj mHtsunffic^oa^xoic 

U S«tJftSPtl$ttt;J:. a«Lh(*tUf • 

[0107] m^x S 2 4 icMA,vm9&B.¥mB&J'P 
fcJ^tcfrS. IM*W«:«. H8*iJ:tfEI9K:7jVrJ:5 

[0108] M^t S 2 6 &cjiA,-eg1§§£¥J*iK2> ; S: 
mi » x i«»ji*«s**»j(fr sci r-tf 9 . 

[0109] «ti»r S 2 8 tcit*. WtE0fc«gR:>-!J- 
6 0 & <Sr©ffi*3&> ?>±(*2 4 O ffiftf ft i' a # -j h 1 ©tt 

[01 10] ,t£t,>r s 3 0 (cji^, o^h ©tflgfc 30 

(BtZMP) £fc9©) *HR:£J*K**-;<> HMd 
mdx. Mdmd y**e65„ J^fWJKB. ±[*f«M^ 

t&m 3 ft fc i * £i»$£{b*H « fcj&tcmriB o fc3£ 2 ft 

fifr>ti8^5*t-ji>hMdmdx, Mdmdy 
[0111]It,>TS32 «CiiA,r*&SJFJ»5;tJ*1ft 

wr-5. cn«Bfrta©in< . 6W^-fe>-^4 4©tH^*> 
[0112] m>x s 3 4 fcii^, ffiWffimn e d b v 40 

*Jcfctf&Jl¥tiffift0 nx (y) **3&T*. Cfttt. 

[0 1 13] *©«£3>:^-f7>*ttfHfcjeaB©f¥ 
JHcoo»"CWWr4. t*BJ©<gg©/c#>. ^W^f#W(c 
te^til l«C7j*TJ:9K:iBlfi¥2 2R (L) £Sfl2 
S¥2 2 L (R) K*»STORRA#fBHOri,»*ttB 

[0 l 14] CCf^ h;UF n a c Uifff n S^JEfcS 
2KMjfiS#**T. ^nJl-MnactaSn JS¥fi5S 50 
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2j©*-^> MSA-fc^f. -"Ci? hJl/Mn a c t©ftt 
it. (6]tfC*tL/rB#gtleI i 3©*->> hJWEKA>6JS¥«C 

[0115] C©0HHJ©B*fe£flcE2;tt. 13 1 2 CC^-T 
hA»Ms umr e f «ffi6-C&£ (Jg&KJ:*). @ 

a z m p « a*±i*s** - jt > h ©*¥#ft*£## 0 

r &£7!>> 6) . 

[01 16] cft£3; 1 (cse-,r @*l&£¥*K;tyt# 
ffi-T^i. m 1 3&c^-fj: 5ttft£. i5l@{c*$(,»r t ^ 
?h^Fnre f «B««nSTJ5lc5^j©*JiS»*« 
"To h;UMn r e f tta#SpnfiiPJ«S^j©*-y 
> h/&»£*t-f. <>F*Mnre f©l6l*©^«. 
Mnact &|*M$-C&&. 

[0117] SMB©fc«>. ±ttj6K9K0ft%KMti«9 

[01 is] mmomm^mmmmn^xa. a#? 
h 1 <D±wmmm^mmme e r r x, eerr ytcs 

•^^rtl(8^JS^*-^>HVldmd*#(fJ-rSo c 

(Dmmmmximmm izm *fc*>©*tf>*iw» 

0%^©r. ffl«^J5**-^> hMdmdOISilWl 
^«0-C*-5., ±<*fiUB<0»tife*iiaiO«cC»©t?. *i 

Ml£:-r5ffl(S^*JS^*-^> hMdmd^riai 4ftifc 

[0 1 19] «»*tt7c3-e -5 fciMCtt. g«£J5fc5?j 
W*(gSZMP) S^0©SI^JS^J ; &-^> h© 
Sttl^JK?;*-^ > hM s umrefi 
ffl^^JS^J*-^ > KMdmd ©«©*¥l5E#K:iIS£ 

[0120] B*£flcK#*N>j±i (gSZMP) 

Vitmm±^t)f:-j(> hMs um r e f ©*¥*(S] 

i+ZtctbtCl*. @«ZMPS*5 0©H^J5RJS^J*->> 
h©*^^;^. Mdmd©*¥^CCjatSSi±n«a 

[0121] C©HJfi©^.««:S)- 3 r«lg^n>-7'7-r 
T>X«pf¥9ae«BB. WT©S* ; &-C#.5RS'3^S-re 
J: -5 CC£¥©(4S • ^*«iE-r^. S^? 1 ) a** h 
©sfi»«*4*SJE^tiMi»ir&fc«>tc. B«^J5RS^tf'i> 
* OSZMP) S*>0©H^J5^J*-^> h©*^ 
*T[S] (X, Ytt^rfil) S«^J*S^*->>h 
Mdmd©*^[S]^K:iBSe$-ti-So S*2) SS¥ 

s^cp'i:>*st>«3©^s¥fRs^*-^ > h©*e»fii 

[0122] [10. mra©ii«3. S^?l ) £g3R2) 



19 

[0123] JE¥©(4S • «»©ttiE«. C©HS6©ff5 

S§-e«^:© J: ^ Jctf 5. 

1 ) mmm i jewi£KA<f><CN&Q i <tsfi?f»t2£TOg 

[oi24] 2 ) smm i %.w-mixf)$><bgLQ i ©&1§ 
mm±mfx.t><p'bg. (sizmp) %®$£tp>wm 

2' i^S. 

[0 12 5] C©lel$Kftadb v4Sfffi(tflii^„ 
te£.WQ 1 . J&.^Q 1 ' <D^t> bJH^i' b)lQ 1 Q 
1' i^So |H)«tC. te.£#Q2, 1&&&Q2' ©^ 
HU^d? HUQ2Q2' i-T*. HI 6KQ1' <tQ 
2' 

[ 0 1 2 6 ] 3 ) @SI 1 £?4. ^tttif tc-^i 1 20 
h;UQ 1 Q 1 ' ^cWW^fib (««±T^tt) 2i±Zo 
lattice. @S02S¥4, ^^xTtc^i? h;UQ2 
Q2 1 /ctfflrWSt^. ^^©gtS&SVSrlll 

6 {c^-c^-r. 

[0127] 4 ) g«SH 1 JS¥£Q 1 * fctfrfc 

tc, mrf^l^W (X«i) S^OtcisIiKfte 1 x, 
[filli (YW) SfeOfCU^e I y/cWmiteS-ttS. |SI 

f^[Sltt (Xttl) S*5O{CH]|Eft0 2 x. 
(Y«|) £t><Qt£®$£Pie 2 y/cW[HIlE3-t±.5o (eWSft 30 
6nx, eny^n-E-ninSfXiW, Sn£f 

Yiinftii,^. nnga©ae#H¥^ i nc^mv 

[0128] u±<DMimimi)m±x-m-ttiM. mi& 
m^mm^^x^. mmmm (jsjgffi©jE?j#jE© 
mm) kz&Kht^K c<D<k5tj:w&icte. mmmftm 

mnr*>. comm. mmmimtmtmmc^-yxm 

[ 0 1 2 9 ] ire 1 ) mmffiffi.fi 6dbv tcttzmtL 

[0 130] ^f42) ^nS¥Xffl««/cW^fpbr 
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HflKC. ISn£¥Yffi«mcW£l&ffO-C@tl!IS 
>h©Y^/c^*5^ftL. ^©ffe©JSKK2jJ&#tt4>l. 
[ 0 1 3 1 ] 1Wfe3 ) P8SPfMlfltA fldbv, &£¥XJi 

(Kftfccfc^ss^Ytiftft^inji^fd^-rsi, uss 
^flcs*©»b««. ^n-en^^s±(c^cpLfci^© 

^tfi©ft(CJ&:<b 0 

to 1 3 2 3 #t4i *scti>*#t42«. cne>©&mcffi 

[0 1 3 3 ] m 1 8tt«£:a>:/9^T>;UW13te£» 

©sgiMffl^-r^P v ?mx$>i> mmz^muxc 

[0 134] h#E 
SK:tet>Tli<a£J*5;ft*-^> HMdmd©#g2£?T 

(Y) MflWH*je»«:tet»rfiSrasoit«A0 d b v*scfc 
OTnx (y) ^S-T-Sc 
[0135] ;*cc. «ss*ate»«1fflW«:s-5t>r« 

laws^A* • nmmmmt. ffiffi2titcg.¥-&& • 

#JE¥{4§! • $»IFtH8IStt. iot 
*£**Fffl 3 ti S « ia«M« 3 2 *>SfiWfi:fls 3 4 ©§?0 

[0136] J£TFf*t&-r&£, ffl«^*S^*-^> h 
^E«t*. ffl«±*JS^*-^> hMdmd*. ffiMffi 
ffi^-jtly hMdmd d b. SS^ffi*-^ > hM d 
mdlx, y, Mdmd2x, y«C^ie-TS„ MWffl® 
t-y>hMdmddb», (S¥±Tfi) 

e» d b v ?raif^-r s c <t ccd; o x mm±i*fx?}'P>b£. 
-^>h©@S<lr&^„ 

[0137] mmffiffi.^-^> hMdmd d b©V7?l^ 
Jb0(D^4Mdmdd b v<h!2i£-f S. j^O. ^d? h 

v n > 7 - ^ -r r > ^ «i(¥*to£»ottW r j£» u 

^i»h^?:UitS<!:, MWtif8*-^> HMd md d 
b©Ut»Mdmd d b u«0CCg:S3n-5„ MB 
ffiffifid d b v*»f¥Lr^. ^S^©u^(S]*->> 
h ^?rife«fe-r ^ c t tt-c ^ t » *^ 6 -c* s . 
[oi38] c<Dmm<DBmximffi.±mfxJj*-~s> 

\-Mdmd<D$8&?ffaf$.ft&0tj:<DX\ Mdmddb© 
ISiS^lSl^M dmddbztO tcSSS h5. 
[0139] Sfl HMdmd 1 tt. ^ 

is.wffiffi.ne i x. e i y^fuf^-rsciic.fco-cg 
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K«o #ia¥tfi«*--rf> hMdmd 1(DX^ 
£Mdmd 1 x, Y^MMdmd 1 yt&&?& 0 m 
2ja?iR*-^>hMdmd2B 1 S2SfflRfla 
2x. «2y4»ffit4CtK:j:orB8*2S?J*S* 



S^fflfR^-^ > hMdmd 2 CDXG£#£M d m d 2 
x, YJ5£#*Mdmd 2 y iffiiffi-r*. 
[0140] #Ett. W*l«fc<D<fc9«Ctf5. 



Mdnddbv = Wdbx * Mdndx + Wdby * Mdndy 



5£3 



Mctndlx 
fvttndly 
Mdnd2x 
Mctnd2y 



Wlx 
Wly 
W2x 

my 



(Mdmdx - Wint 
(Mdmdy - Wint 
(Mdmdx - Wint 
(Mdmdy - Wint 



Vx * 
Vy * 
Vx * 
Vy * 



Mcfrnddbv) 
Mdmddbv) 
Mdmddbv) 
Mdmddbv) 



;R4 



[0141] CCC, Wdbx, Wdby, Wlx, W 
ly. W2x, W2 y*$<tCXWi n t«»IEfflfi*^» 
Vxtt'** h;UVOXJ3c#<7>ffiu Vy^^F;l 
V<DYf&ft<Dm-C$>2> 0 C<D*T\ Winttt, MWffi 
zmtt 4 C i CC cfc o L /c±*S^^ - ^ > 

[01421S3 £«4©«JMai!*fir 9tfflt££leKft 

[0143] *tf«p©»EfflS*SBRWd b x, Wd b 
y, Wlx, Wly, W2x, W 2 y tecfcO'W i n t CD 
893iW*H2 0CC^-r. H2 0©^>->« % WTOft 

[0144] 1 ) 

[0145] &x£2 ) mmmmftto£v&&¥mm% 
*»f*r ^ c ^ oc j: r j6*-r sie*s* * - y > h 

[0146] corl a^i©^4&tf«Ftt<5rtt8iccjKi;r 

df©J:^«: % MWttflt*--^ KDV^^Mdmd 
d b v, MW^-^OhMdmd 1 , Mdmd 2* 

Wint = 1 

Wlx + W2x =1 

Wly + W2y =1 

BP*,, «±©tR«rtta9, sac 1 0**J:tfiSl l*rPJB* 

[0151] *ffB#-C«Mdmd d b v£B«CC0TW 
mmmfte d b v«r»f¥0ra^P©fl[B«:«iE0r«>. 
H±J*K;fr j e--rf> h<D#fc£fi#Mdmd d b vtc«^ 

r^a-rsw^ft*. w*.«H2 1 © j: 5 tcmm&ft 
mommcuntv h^MotsiafWcttftut 

l»ftlf«8rtt. 0 d b vtCctor^ia^(D(4g€rT 
[0 152]B«fC 1 Mdmd2^SItCLtI2S? 



5£5 
5£6 

SC 5 ttSC 
(Mdmdx - 



[0147] c<z)ttiat«is^»s**^ o«z 

MP) £tiV<Dn±fcJtt*-S>h<D*¥-J]ft&ft 

ffl«^S^-^>hMdmd(D7k^^^CC 
— aS-ttSfcAOc. (1(1%, lifc£0^n>:/^T> 
^»fmSWCc*f^4fi*l*«a^*te«>CC, )SC5 
20 t SC 6 <DM#£ & 6 < «aT & <£ 5 Ccfi:^ *SWEr 

[0 14 8] 
Mdmddbv*Vx + Mdmdlx + Mdmd2x = Mdmdx • • 
Mdmddbv*Vy + Mdmdly + Mdmd2y = Mdmcfy • • 

[0149] cn^cs;3, jZAZixxtzt, 

7 CC, ^6«^8tC^gS3tiSo 
GVdbx * Mdmdx + Wdby * Mdmdy)*Vx + Wlx * 
Wint * Vx * (Wdbx *Mdmdx + Wdby * Mdmdy)) + W2x * 

(Mdmdx - Wint * Vx * (Wdbx * Mckndx +Wdby * Mdmd 
30 y))= Mdmdx • • - ^7 

GVdbx * Mdmdx + Wdby * Mdmdv)*Vy + Wly * (Mdmdy - 
Wint * Vy * (Wdbx *Mdmdx + Wdby * Mdmdy)) + W2y * 

(Mdmdy - Wint * Vy * (Wctox * Mcfrndx +Wdby * Mdmd 
y)) = Mdmdy • • 

[0 15 0] MdmdxiMdmd y ^ttSOffiSKo 
T*>, 5$7 t&QAmmmiCf&ttZtc&lCiZ. 5£9, 

aio, *j<fco*u i %ra^«:jaarntf^c^ 

* • -St 9 

• • -^10 

• • -an 

»«A0 2*»^Lr*2a 5 P©ftS*»iEbrfe. Jl 
H2 2©j:5ccHiwa#j«(Da 

[0 15 3] Stot, SC5, aC6*«ar-5J:9«:S« 

dmd^CS^^li^^*>4 0 COcfc5&C<t#£t;& 
50 ?Iffitt*s]BiC»tt«-C«. S;5, ^6<7)3EiZ2CDfii^«iZir' 
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[0154] mfm<oft&mm&mim£ffl-c$>zm2 
ortJ. Wi n t^roocsrs-rscitccfcor. m2 l 

©#&© «fc -5 CC . MWSi«# 0 dbv 4 f&ft OTt H£J* 
[0 1 5 5 } ffiBte&C&IC. 02 l<D«fc^{CSffl-r4 

4 is 2 ^©Jtp^i^temwccT^o r^tcgwfi l&t 

<&£©-?. S^a^ffiffift^&^-rSCi&tJ^-Cfl 
£^5^*-^ >h£2S££l*£C4#-CS£J:-5K:ft 10 

[0156] £/c. a(SL/ri^cC^<b#CC«MWffl«ft 

e d b vzmiF-rzct< l c£zn±mfx.jj*:-~j> h#« 

^rt^iiK iB2a¥©rt>A>4*5J»c8ifcL&t>©-C. 

[0 l 5 7 ] -3*0. PSWtSSfled b v*s*$iK:tt< 
W^JiclSK 4»tct*if»ttfltft0 d b v*J*rSKc»*»tt 
"T5 C 4 CC <fc o r^-r SH^JS^J*-^ > h ©*iS 

So 

[0158] tKSEfCjr-pTtt. PSttttfltft 

*t mftzmrp? h c 4 cc± sn^s^*- y 

[0 15 9] C©t§-£-C&, Mdmd#sc©|£ 

itm-Cfo **ijraHK:&6fc(,». 30 
B, Mdmd(DAt$!!)5^>l^ri,^t. — flSWic$i] 

4^4^^^^E>fct,>7^6-c&So 

[oi60] at.*3 ) itW3£^^r-«. PUNttfitfttt 

©^-gefflfi^tfc-e* JWdbx, Wdby ©^ttifi* 
^3 < TS„ >t«6£l*W-CWPI*l»«ft%^tS-ttr 

JE¥*R*«it{t 0 t- h S. 
[0161] 4 ) a¥©8ttstt£Ft&-f Sfca6 40 
tC« a«fiiFasS*flD^JSS^/h3l»i*KK. *©s 

[0162] a.**i5 ) mwwRftsa^ric iccj: 
■ariWffli-c*5Sfefei*s**-y>h©^iai4. §a¥ 
*WRft*«fW* c 4 fcj: r«IW"C* 4SE*J*S** so 
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-j* > h O^ltilt^ So 
[0163] W*«. jBgflipfcSISft a d b v C 
4 K. J: o r J6*T * H^S* * - y > h ©ft * fcfc&r 

■c»*r*4Sl^BcR**-y>h©ifii*tt. a¥©£ 
mtxmcj: -> rw«j**t s« 
[0164] £ «*©* ? yfc-tfi&B*>*> 

t©x „ ^/cW^JgifiOT^SJa^CB. x c ^^|SJ 
B. CO»tt*t*lt, &S^<&f*&<j^«*iffi£ 
[0165] «*.«. PilWi<Rfl*»fi?r5fc«>©#iB 

[0166] XJjS#**Wd b x . YJdWJ-JPWd b y . Z 
f&frWCKD^P MUfcWd b4"TS4. 5£ 3 * h ;l/ 
WdbiMdmdCrtiKft^tCil,. ffiot, Mdm 
d^^h^Wd b#fij£#4*©fi£^#«C#j)?U 
^<j» hWdb^MW4»ttll/t. -<i>h;UWd 
b©*£i*£JI£{;/c&©rtS. 3S;3KJ;o-C5ftto»E>nSM 
dmdd b vC*5i!i5 = 

[0167] C ©*§£©M d m d d b v £0 2 3 CC^ 
■T. ctitt. PI«Wlft*afW*c4«:j:orj^a! 
g^t-y>KDWd b*ftjaE»*IWfflrrS7 -< - K>< 
»**W**«teW*C4*«*r*. 4>U Wdb* 
|-;lyV4fiJE(/t(,»fc6. 6 

aiffi/t y > h ©w d b *ft^«ie 

£0«Cl>#>6. C©7 ^ - K^'y ^Sfl^BfciTcMfcK: 
[0168] S£oT. J)RKfttt**«60fc*i^«:». 

>hMdmd©Wdb«^, &S?MiRA(cffi6 
TCCMWffl{5{^ «r»f^-J- 5 8 # Ail » 6 «. 

WdbiVOrtS*«l{cft4J:^(caSt5. 
a¥*Bfllft«:iH6ttA:t»tt6tf. WdbiV©Wl 

[0169] iC5T, e^DttttVMC^tt^KK. S 
a^fflfRft * tlfW 4 C 4 ic j: o r u f# SHSa¥ 
^S^)*-y>h©XfiS^»/h8<ifeS„ C©JS^c 
«. Wd b x^^tfibtciSS-rS. WdbSlSli^i'h 

^v*isitt-aLtt < . P5Wi««ft©^ii!i^it)»-r 

[0170] PHMB«ft9«e8|JCcot»rS«:»ttri 
cb. 02 4«M«I«|«ft^S|J©?ll^ffi©^Ci 5 »^0 

MWti«ft0 d b v«^©iP<iR®8nSo 
[o i 7 i ] m2A^m^xmntht. smmis. 

¥J5kS^*^*Q 1 JCfPffl-rSF 1 a c tiIlI2S 
¥-mix}}<P<bg.Q 2 Kl^fl, F2acl*i. 
^cp'C\$.P<D£t) it > hM f 1 f 
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2act4, ^KJ;i3*ii!)S a * 
Mflf2act = PQl*Flact + PQ2*F2act 

CCt P Q 1 iZPh&Jfi P . ****iQ 1 ©^ ? h P 

Q 2 P . j&jg#Q 2 ©-< * h JUr* &„ -K 

Mflf2act = PQl*Flact + PQ2*F2act+ Mtact+ M2act 

5£12att. S«^S^4>^S*D<3(C^ffl-rsil^ 

fKS^-^>hMa c t £flta-r&5£(C&->Tl>&„ 

Mflf2actv = Mfif2act • V 

[0175] -XtC> M f 1 f 2 a c t v*D-/U7 4 
;U*(CjIL<TM f 1 f 2 a c t v f i It £f#&„ 

[017B]*IC. ffi«lffi<I*-^> hV7Jfa^#Md 
md d b v£Mffitt7 ^£{CjIU ZtlZ, Mf 1 f 
2 a c t v f i 1 tfrhWiC, filM*-^ > h V#[6j)?£ 

^Mdi f f vzmz. 

[0178] ;xcc. S¥fcfcta«t»&£©3BB«:«fcailW 

> h v^fSj^^©u«=&fT^m-r/c«e)©M^ 

0 ffdbv = - a *Mdmddbv 
CCta «^fS©^^!-C* £ 0 
[0181] iiiC«CJ:^tSliSft 9 d b 

6 dbv = Kdb * Mdi f fv+ d ffdbv 
[0182] filnJE^ffifRft&SgMC-X^Tiagg^ 

<t. 02 5 «-e©c&©sji 1 ^w-xmmnmm^mwuik 
mznki-fuvzm-c&Q. mis&xm&ne ixw 30 

HS©*P<a»TS. SftWi^BS-rSAS. f l£?Yi 
«£0 1 y. »2S¥XIfiftfl2x, f2SfYffi 

nd2yt>mmic*isbz>. cc-cmmi&w-xmfsme 

[0183] m l^W-mixt)^-^^ bXf&frM 1 a c 
t x*n-n'x7^ ;U5fCCjiOTM lactf i I t x 
£f#S. SlS¥4i«*-^> hXljXfl-Mdmd 1 x£ 
^ttffi^ -/ JU^tCjSU. -eft£. Ml ac t f i 1 t x 
^6iSD. (l^fc-^> hMd i f f 1 x£t#&„ M«P 
HMWmjEiHflL *if8ffl? >V${X, Mdmdlx* 40 

6 fftx= - alx*Mdmddbv 

CC-Ca 1 xizm'&vm&'c&z. 
[0 187] mwcxj&cj;-ixmis.¥xmmpie 1* 

01x = Klx * Mdifflx+0ffix 

ft. h^©7-p v i?%m\z. \^nmmm^x.^tj:ii 

[o 1 8 8 ] mi atcm^-c&BFizmttzt. mE.sm 
• -smwm^t. mmmmn e d b v . sis 

¥Xff«ft0 1 x. ^lJE^Yfflitfte 1 y. I2S? 50 
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* [01723 

• • -K12 

* [0 17 3] £/c> 5U 2©ft*5*M<:. ^SS-grfflOrfc 
• • ^128 

* [0174] £Ct. M f 1 f 2 a c t©^^ h;UV^[Sj 
«f 1 f 2 a c t v£J8ffi-f £. ChB, h;U 
©rtmrg#£^/c#5£lcj:o-Cf#6ftS„ ft. h 

10 



• • • 3£i 3 

■A- A © f f d b v£3jt&£. ctxtt. 

[0179] JWWJKtt. h V73(S])iS 

Mdmddb v tmmt<DM{&Z$k-rMffi^>7'5 

■ir^x^^^m^K mmmi s.^-mm.t> *^miq i 

**i©^*^Lfcfc©*W0WMI6BBtt« 
ft0f f d bvitntffil*. 

[0180] mmmmmmm& ef fdbva. m 

- • • 5U 4 

♦ f#£. CCCKd b(*$l|©y-f>-C*0. a*. Ctltt 

iE©iiiccg:s-rs„ 

* st©r*-5o 

[0184] £¥«*at£ 
»ft£©£*K:j:Sfll 1 s^fflm*-^ > h Xj&»^© 

(g»%fx%M-rfc«>©*ia¥x««go^iflW0 f f 
fire**. 

[0 18 5] SftffJCUi. SlS¥a«*-^>hV^ 

fSj^Mdmd i * tmmtommzmtmm^yy 
e f f i xt-rMii^ 

[ 0 1 8 6 ] m 1 £¥X«MJBBB*lMta 0 f f 1 xtt. 

• • • 5U 6 

*x£f§3,, CCTKlxBMiy-f>t*f), C 

n^iE©ffliciS:^T6o 

• • - SCI 7 

XiRA92x. S2S i PYfi|«ft0 2y*jJ:(>'rt7Jli 
(8^(4 «c»-3#. Hfr^©^^>^7'fT>^ 

So 
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[0189] mmmmnmmt. stssms^K 

J: r> r «£**MB ;* ft S *a«8«J 3 2 ^»SJS?«ttf* 3 4 
©^7f5S£#fi!>-S„ 

[0190] nw&Bm&x*) fesE&m&^&m. ■ mm 
•j«iEB«a¥&iH • ^*f# s„ 

[0191] i2 6(C^-r«t5tt««BE^B** 

«.3nSt?KB. IRtit^1£flt\9ejESWa¥& 

■ • §27 (cfstt-esvs-tfta ■ «»(ceiEs ti io 

[0192] «Mt£^ffifltU. «fcHI8t3 2 ^a«?*tt 
<*3 4©^CCj;-or^DSSIS i l 1 (4S • se»<ortl% 

mm-rzct&x'gz. 20 
[0193] ±mmmt L-cm 1 0 ya- ■ v 
oi&wicmz t . fuie©£n<. s 3 4ccfci^r±ieLfc 

[0194li28 »*©f¥**fl%ri»-^-^> • 7 

[0195] IU0%#Ml/-C|jiWrSi. strs 1 0 0 
iCis^-cmiiOtc^^ h;UV£*tf>. S 1 0 2 «C it Arc 
«EffiB»Slk«B 2 0 (c^-TJ; ^{ctfL, 

tt©Cti5©li»5. il>TS 1 0 4CCit#. SC 
3te±0'^4(Cj:orI«MS* ; 6-^>l'Mdmd 30 
*SiS«t-^>hMdmd d b v i&aJRifll*- 
^OhMdmdnx (y) (C#BEU S106(Cl^ 
Ki$©£n< MWfflfSA 61 d b v S 1 0 8 CCjttA, 

-e«a¥1li«ftenx (y) £*&£ 0 

[01961B107O- - ft- h©3ftBJfC^-2,i. 

[0197]*l»t?S36 S^SS¥)*JS^(C 
fi¥tiB-sg»*tfflWl0dbv. enx <y) . teJ: 40 

mammMtu&ccmiEL. mmmminxo»iEs 
[oi98] #t,>-cs40fcii# < ±»ttm ■ mmt® 

tcmB^mz® Kir- iwwwu S4 4tciu' 

■*JH*A tnfl. S 1 4iCRor±iB©MS*^ i ?iI 

-r. 

[0199] CCf. H07a-'ft-hOS3 5 50 
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©»fflcco«,»riiiwr*. 

{ 0 2 0 0 ] ±KUfc S 3 5 «rl»< *JSrff*>*lS«W 
CCct^rD^-y h£ft©Pttfc|gg£i»;lSSI£j*52> 

©* - jt > h rr^. t st&a^* - ^ > v *as[{ciwfflir 
sci*5-c#^>„ t,a»u n»ffi¥«s*©*«»*a 

[020 1 ] *UiB«A*sc©fflaiil5IBffW-Cffi5g-r 

5. n^s^©*fFS^©3>7 - 5wr>^$iJia)c«. 
*fta¥j*s*©*fiR»©w%w®r scimi® 
r. *sa3p©*«E«'*tfea(cwiBir*tea6{c«. m& 
S¥fl55*©*)ss»©3S*w»r s &©**n^.ti«s 
i>. s 3 5©^s«-en*sn-r-s&©-c, t(T©ii*n 

[0 2 0 2 ] £©$«©». SSSif la :i P<!:B^glfS2a¥ 
©raKa i &ttMC3£tfl,fc^3. iffii*>/c9-f SCifCj:-? 

■c. pia^p^iSAiR^^ifinc. a¥flcs*©*)ss»«:. 
*ft-eft©a 3 Ftcs<,»«ca!iaifctc8£3-tf*. c©»^ 

[0203] c ©wtai*ff 9 i . 9&0m*jtm&&y- 
*-jt> neat or s 3 5©aaa&i&<©3-ci£'^fc$(i 
wcT9t*&c&ft<. *»ia 5 P©*fiR»iiiaj2a 
¥©#«#©&**£*. 5 cta*-c*s©-c, c©tbs 

<fc5«c. MAtfciiK? h^ittf*^iccttil3-t±^*^. 
«*E©Wi.»a 3 F«:{4^:* < -T-5 tftfc. fioa^tctt 

[0204] -^©a¥^ffe*©a^©#s*-rs 

Btf #|6| KflEB 3 -& S ^j©^iS i ft x i > S Witt £ 

[0205] ^©.*0^e>. c©n*fi©^sitctei,»r 

{4#tHSl3*iJ:0'rt^ffl«^fi*^t?^iEg«a¥(4a« 

^»tHgp«. s 3 5 <D%m$:m< %mvmt>titcmiEm 
wsa^as • ^cctiT©ai('F^«nx.s„ 
[0206H29 teftxffim&immmvmmznm 

ffffigpw:. *sa¥J*s*©*RS«-ta««a¥flas* 
©*«»* ^. i3o ccis-r sa ws#fifl@aa d n 
(n=i, 2) ^mw-rSo <»iE§sa¥{4a« 

^#U3gB«. -e©#a^rt^fil«SfiiDn^^5!). SIM 

[0 20 7 ] H3 0*#J«l/TWBW*&. »iS 
*iQl' . ^fe^>asQ2• ©•^i'hJUi. i^^^isic-c^: 

[020 8] -XCC. S 3 5©MS£BSKMa-Cf#6*l/c 
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fi«ES11ftlS¥£. D 1 V tctiW- 

tTf?sfr;*tts. m^tm< . d i temiEmmm 1 H¥© 
v #fi^©f£8&s-c*«). ft 1 sw^Mifl^ 

[o 2 o 9 3 mmic. miEmmm2&¥-z. mmz$zx. 

?IC, D 2 V* /cW^'fT^lttSti-So D2«^JE@«m 
2J£¥©V ^-^©^Slja-CfeO. W%, ft2.SW3 
*lfflBEfi[i(r>^. D14>. X*75^8rC&5 0 ft. 0 
i©ttit?», Dlttft, D2»iEr-*-5> 0 ilS. Dl 
£D2tt@t£#ire£>Sfc#>. i^litBKSiJ 10 

[0210] ±82*03 170- • 
SfcKlHilclftiPH-*. 

[0 2 1 1 ] S 2 OO(Cfcl>r03 2©B#^^ft4?riK 
t. ?«>iSfltSttfc#Efflfi#£«Wd 1. Wd2©Jl 
^EB#glJ t -511*** So 

[0212] MOT S 2 0 2 (C »*. n&&¥-mfxJ]<D 
tn&ms «fc tf@ ©;>3i&#*> 6 5$ 1 9 fc «fc 

-^-CdMF d e r r *mH-r£„ BP*S. 02 9&C*rTJ: 
Mc. |g» lSJPfl£R*©*fiS^F 1 a c t . 20 

wm.w&<Di]jm¥ 2 a c t . s#ft i ja^aas*©* 

J3E»F 1 r e f . *»J:U t B«»2JE¥acS*©*fiS»F 
2 r e f #©SC (S19) Kl«fco-C(B^F d e r 

[0213] Fderr=F2act-Flact- 

(F2ref-Flref) • • - 3U9 
ft. B«*ia¥)«S*©*»«fl'F 1 r e f *sJ;J>'e« 
m2£¥-mixt)<Dt>f&ftF 2 r e f «. B«8BL.fcS«* 
S©ctJ©fflf$>i) 0 

[0 2 1 4] tllktS20 4ei», ©tHLfciB^Fd 30 
e r r *fflMJk<ORWkWi3ttZ>fclb<OU-->^7 4 ;U 
fKIt, y-OKdfgbrHD i f f *J£ffl 

[0215] I8<,>T S 2 0 6 {Cit*. ,X3K (j£2 0 . 2 
1) {C«fcoT. ftlSW97Jffi{S?^{2D 1 <tft2S¥l*) 
77*i«^(4D2?:»tU-rSo 
D 1 =-Wd l*Ddi f f . . . 312 0 
D2 = Wd2*Dd iff ... ^2 1 

[0216] CCT, Wd lte<tO r Wd2B, i$%<D9t 

ieaa^S!tr*-5.„ wd i iwd 2©fn« i ©<t£. d 40 

d i f ftt, «IES«*2a3F4lttES*SnSJp©IH 

©e*©f*o«*:«*-r s . 
[0217] ■fr&mmfrgtmwd n<DmMmim 3 2 cc 
jnt-jio m^mxiUTFv&z^muxss. 

££. KgpfCia^ hJUi'^^-rSCi^e. Wd n 
[0218] *fc. JEW^ttT'SWCCWd na*«T& 

a^8P©3&»tfcs«tea«**. fie^r. awmw so 



1 1 -3 00 66 1 

30 
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